We report the structure and magnetic properties of a new iridate compound, 
I. INTRODUCTION
Spin Orbit Coupling (SOC) has recently been of significant interest in advancing the understanding of correlated electron materials. Its consequences appear to be manifested in materials as diverse as oxides, superconductors, and topological insulators (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) .
Iridium oxides are an important class of such materials, and have become the topic of many recent studies both experimentally and theoretically. Of particular interest have been systems based on Ir 4+ in IrO 6 octahedra, where the electron configuration is [Xe]5d 5 .
The octahedral crystal field places the five d electrons in the t 2g d-state manifold, which, for ideal octahedra, is triply degenerate. It has been widely discussed that strong SOC in Ir 4+ systems will split the t 2g manifold into two effective angular momentum energy levels: a doublet J eff = 1/2 and a quartet J eff = 3/2. For Ir 4+ , the J eff = 3/2 bands are completely filled while the J eff = 1/2 bands are half filled, giving rise to a J = 1/2 system with one unpaired electron in a two electron band (see e.g. refs. 1 and 2). Studies by techniques such as resonant inelastic X-ray scattering have shown that the real case for individual materials can often be more complex due to the presence of crystal field splitting, which can also lift the t 2g degeneracy (see e.g. refs. [13] [14] [15] [16] [17] [18] [19] [20] .
An alternative to studying the detailed properties of an iridate with a one Ir delectron configuration would be to probe the importance of SOC in a material where the systematic tuning of d-state electron population is possible and the effect of that change on the magnetism can be characterized. Unfortunately, for the materials studied thus far, systematic tuning over a wide range of Ir d-electron counts is difficult (see. e.g. ref. 21 ).
Here we present a new iridium oxide that due to the characteristics of its structure and its doping flexibility provides straightforward support for the importance of SOC in iridium with a plane wave cutoff energy of 500 eV, and a set of 6×6×4 k points for the irreducible Brillouin zone (27) . Exchange and correlation were treated by the generalized gradient approximation (GGA). To describe the electron correlation associated with the La 4f
states, on-site repulsion was applied using the LSDA+U method; the well-known
Hubbard and exchange parameters of U = 6.7eV and J = 0.7eV for La 4f states were employed (28) . To compare the effect of on-site repulsion for the Ir, LSDA with and without U were calculated, with U = 4.7eV and J = 0.7eV (28, 29 (30) . Exchange and correlation were treated by the local density approximation (LDA) and the local spin-density approximation (LSDA) (31) . In the ASA method, space was filled with overlapping Wigner−Seitz (WS) spheres (32) , and a combined correction is used to take into account the overlapping part. Empty spheres are necessary for this structure type, and the overlap of WS spheres is limited to no larger than 16%. To test the accuracy of the LMTO method for calculating magnetic moments for these materials, we performed calculations for hypothetical "La 11 Ir 4 O 24 " using both the LMTO and VASP codes. The magnetic moments generated from the two methods are exactly the same. x ≤ 4.5 were prone to incorporating additional oxygen into the structure. By heating the as-synthesized materials in a weakly reducing Ar atmosphere we were able to stabilize the oxygen content of these samples (Figure 2 inset) at the desired 24 per formula unit.
As is the case for all transition metal oxides where the stoichiometries of highly electropositive elements and oxygen are well determined; the oxidation state of the transition metal, in this case iridium, is well defined by charge neutrality requirements (35) . After the bulk samples were synthesized for 1 ≤ x ≤ 5, Rietveld refinements of the powder patterns were conducted using the basic crystal parameters from the single crystal X-ray data ( Figure 3 ). After refining the data for each sample, the tetragonal lattice Of interest for a complete analysis of the data is a consideration of the potential influence of crystal field (CF) splitting, which can also impact the t 2g energy level degeneracies; it has, for instance, been found to be a significant factor in Sr 3 CuIrO 6 and CaIrO 3 for instance (14, 15) . We therefore studied the expected magnetic state in the absence of spin orbit coupling, but with crystal field splitting allowed, through firstprinciple calculations of the electronic Density of States (DOS) for selected compositions of Sr x La 11-x Ir 4 O 24 . The structural models employed (Table S4) Figure S1) .) The height of the peak at E F is easily seen to be larger for the 5d 4 Figure 7 . The moments do not exactly follow the line expected for an Ir ion in a perfect isolated octahedron with no SOC, which we interpret to reflect that fact that some CF splitting is present, but they clearly increase rather than decrease with increasing Ir 5+ content. This result shows that it is not possible for CF splitting to explain the experimentally observed large decrease in magnetic moment per Ir on going from 5d 5 to 5d 4 Ir in this material. Thus the electronicstructure-based comparison to the behavior observed in Figure 7 confirms the simple conclusion: the reduced moment observed can only be explained through the presence of SOC.
IV. CONCLUSION
We have presented the crystal structure and elementary magnetic properties of the new iridate compound Sr Table S3 were employed. 
